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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for industrially advantageously producing 
optically active 5,11-dihydro-5-[1-(4-methoxyphenetyl)-2-pyrrolidinylmethyl]dibenzo[b, e][1,4] 
oxazepine. 

SOLUTION: A mixture of an optically active 5,11-dihydro-5-[1-(4- methoxyphenetyl)-2- 
phrrolidinylmethyl]dibenzo[b,e][1 ,4]-oxazepine with an optically active 5,1 1-dihydro-5-[1-[2-(4- 
methoxyphenyl)ethyl]piperidin-3- yl]dibenzo[b,e][1 ,4]oxazepine is dissolved in a solvent and 
nitric acid is added thereto and the deposited crystal is separated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

- - 1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 5 and ll-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine nitrate. 

[Claim 2] The oxazepine nitrate according to claim 1 the 2nd place of whose of a pyrrolidine is R 
bodies. 

[Claim 3] 5 11-hydrodibenzo [b, e] [1, 4] oxazepine And optical activity 3-chloro-l- (4-methoxy 
phenethyl) A piperidine Optical activity 5 which is made to react and is obtained, 1 l-dihydro-5-[l- Into 
the mixture of [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine and [b, 
e], and 5 and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1, 4] oxazepine, a 
solvent In addition, add a nitric acid and crystallization of the 5 and ll-dihydro-5-[l -(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate is carried out. The purification 
approach of [b, e], and5 and 1 1 -dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 
4] oxazepine characterized by dissociating. 

[Claim 4] The number of optical activity 3-chloro-l -(4-methoxy phenethyl) piperidines is S. Optical 
activity 5 obtained at a reaction, 1 l-dihydro-5-[l- [b, e], and [b, e], and (4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [1,4] oxazepine and optical activity 5, and 1 l-dihydro-5-[l-[2-(4- 
methoxypheny) ethyl] piperidine-3-ERU] dibenzo [1,4] oxazepine (R) - (+) -5, ll-dihydro-5-[l- It is [b, 
e], and [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] oxazepine and (S)-5, and 
ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1, 4] oxazepine. The 
purification approach according to claim 3 that the nitrate which carries out crystallization is a (R)-(+)-5 
and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine 
nitrate. 
[0001] 
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TECHNICAL FIELD 



[Field of the Invention] this invention — calcium channel antagonism — having — 5 [ useful to the 
therapy or preventive treatment of an intestinal disease such as enterokinesis dysfunction, especially 
irritable colon syndrome, ], and the manufacture approach of a 1 1-hydrodibenzo [b, e] [1, 4] oxazepine 
derivative — it is related with the purification approach of [b, e], and 5 and 1 l-dihydro-5-[l-(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine in more detail. 
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PRIOR ART 



[Description of the Prior Art] [b, e], and (R)-(+)-5 and 1 l-dihydro-5-[l-(4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [1,4] the oxazepine shown by the following formula (1) has calcium 
channel antagonism, and it is known that it is useful to an intestinal disease therapy or preventive 
treatment, such as enterokinesis dysfunction, especially irritable colon syndrome, (WO 97/33885). 
[0004] 



[0005] Although the following root is shown in the above-mentioned official report as the synthetic 
approach of [b, e], and (R)-(+)-5 and 1 l-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [1,4] oxazepine (1) When a (S)-(+)-3-chloro-l-(4-methoxy phenethyl) piperidine (3) is made to 
react to 5 of raw material, 1 1-hydrodibenzo [b, e], and [1,4] oxazepine (2) In addition to the compound 
of the target formula (1), [b, e], and (S)-5 and 1 l-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3- 
IRU] dibenzo [1,4] the oxazepine which is a by-product (4) generates in large quantities. In order to 
obtain the target compound, the complicated purification approach needed to be used industrially [ a 
column chromatography etc. ]. 
[0006] 
[Formula 2] 




[Formula 1] 



0) 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It is that [b, e], and 5 and 1 l-dihydro-5-[l-(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine establishes the useful manufacture approach 
industrially. 
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MEANS 



[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
trouble should be solved, this invention persons 5, 1 1-hydrodibenzo [b, e], and [1,4] oxazepine (2) and 
an optical activity 3-chloro-l-(4-methoxy phenethyl) piperidine, To for example, the residue of the 
shape of oil acquired by carrying out extract concentration by the organic solvent, the reaction mixture 
of a (S)-(+)-3-chloro-l-(4-methoxy phenethyl) piperidine (3) Add a solvent, remelt this and the crystal 
which deposits by adding a nitric acid further is filtered. By drying, it finds out that the nitrate of [b, e], 
and 5 and ll-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine made 
into the purpose is obtained, and came to complete this invention. 

[0009] That is, this invention is a 5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [b, e] [1,4] oxazepine nitrate especially (R)-(+)-5, and 1 l-dihydro-5-[l -(4-methoxy phenethyl)- 
2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate. 

[0010] moreover This invention 5 1 1-hydrodibenzo [b, e] [1, 4] oxazepine (2) And optical activity 3- 
chloro-1- (4-methoxy phenethyl) A piperidine Optical activity 5 which is made to react and is obtained, 
1 l-dihydro-5-[l- Into the mixture of [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo 
[1, 4] oxazepine and [b, e], and 5 and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] 
dibenzo [1,4] oxazepine, a solvent In addition, add a nitric acid and crystallization of the 5 and 11- 
dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate is 
carried out. The purification approach of [b, e], and 5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [1,4] oxazepine characterized by dissociating. The number of especially 
optical activity 3-chloro-l -(4-methoxy phenethyl) piperidines is S. Optical activity 5 obtained at a 
reaction, ll-dihydro-5-[l- [b, e], and [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo 
[1, 4] oxazepine and optical activity 5, and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3- 
IRU] dibenzo [1, 4] oxazepine (R) - (+) -5, 1 l-dihydro-5-[l- It is [b, e], and [b, e], and (4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] oxazepine and (S)-5, and ll-dihydro-5-[l-[2-(4- 
methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1,4] oxazepine. The nitrate which carries out 
crystallization is the purification approach which is a (R)-(+)-5 and 1 l-dihydro-5-[l -(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate. 
[0011] 

[Embodiment of the Invention] [b, e], and 5 in this invention, and ll-dihydro-5-[l -(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] oxazepine, Especially (R) - (+) -5, ll-dihydro-5-[l- [b, 
e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] oxazepine (1) and [b, e], and 5 and 
ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1,4] oxazepine, Especially the 
mixture of [b, e], and (S)-5 and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo 
[1, 4] oxazepine (4) can be manufactured by the approach of a publication to WO 97/33885. Usually, the 
ratios of the compound (4) which is target compound (1) and by-product are 6:1-8:1. 
[0012] In order to obtain the target nitrate, to the reaction mixture obtained by the above-mentioned 
approach Ethyl acetate, Extract solvents, such as toluene, dichloromethane, and isopropyl acetate, are 
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added. It dries with anhydrous sodium sulfate after washing if needed with water, saturation brine, etc. 
By condensing Optical activity 5, ll-dihydro-5-[l- [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl 
methyl] dibenzo [1,4] oxazepine and optical activity 5, 1 l-dihy<ko-5-[l-[2-(4-methoxypheny) ethyl] 
piperidine-3-IRU] dibenzo [b, e] [1, The mixture of 4] oxazepine can be obtained as an oil-like residue. 
Since it is impossible to carry out crystallization separation of the [b, e], and optical activity 5 made into 
purpose from this mixture and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo 
[i, 4] oxazepine independently, the next actuation refines. That is, solvents, such as a methanol, ethanol, 
i m a 2-propanol, an acetonitrile, and an acetone, are added to the residue of the shape of oil acquired above, 
and an oil-like residue is dissolved in it. the case where it carries out at 20-25 degrees C although the 
concentration at the time of the dissolution is based also on temperature — 0.1 - 30wt% — desirable 1 - 
10wt% - it is especially preferably [ 3 - 5wt% of] good. Although the temperature which adds a nitric 
acid although the target nitrate is deposited by adding a nitric acid to this solution is based also on the 
boiling point of the solvent to be used, it is good to carry [ 20-60-degree C ] out at 30-50 degrees C 
preferably. Moreover, the concentration of the nitric acid to add is 0.4 to 0.6 convention preferably 0.25 
to 1 ***♦. After adding a nitric acid, the target crystal can be obtained by leaving it from 6 hours at a 
room temperature (20-25 degrees C) for 24 hours. In this case, even if it performs churning etc., it does 
not interfere at all. the depositing crystal - the usual separation approach, for example, filtration, — 
shaking off — etc. — the target crystal can be isolated by carrying out. Usually, the purity of the target 
compound can be raised by washing with the solvent used for crystallization, and the partially aromatic 
solvent of water. Furthermore, the target nitrate can be obtained by drying this crystal. 
[0013] Suspend the obtained nitrate in extract solvents, such as ethyl acetate, and alkali water solutions, 
such as a sodium-hydroxide water solution, neutralize it. By saturation brine's washing an organic layer 
after a slice, condensing if needed, and dropping a hydrogen chloride / ethyl-acetate solution at this The 
actually used 5 and 1 1 -dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine hydrochloride can be obtained. 

[0014] In addition, as mentioned above, although the researchers of this invention first tried 
crystallization of [b, e], and (R)-(+)-5 and ll-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl 
methyl] dibenzo [1,4] oxazepine (1) made into the purpose using various solvents, neither of the 
solvents was able to deposit the crystal. 

[0015] Moreover, although generation of the salt about acids other than a nitric acid, for example, an 
acetic acid, a formic acid, DL-tartaric acid, a maleic acid, a fumaric acid, a succinic acid, an adipic acid, 
p-toluenesulfonic acid, methansulfonic acid, a camphor sulfonic acid, and a sulfuric acid was tried, and 
all acquired the target salt, it was not able to do. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0002] 

[Field of the Invention] this invention — calcium channel antagonism — having 5 [ useful to the 
therapy or preventive treatment of an intestinal disease such as enterokinesis dysfunction, especially 
irritable colon syndrome, ], and the manufacture approach of a 1 1-hydrodibenzo [b, e] [1,4] oxazepine 
derivative - it is related with the purification approach of [b, e], and 5 and 1 l-dihycho-5-[l-(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine in more detail. 
[0003] 

[Description of the Prior Art] [b, e], and (R)-(+)-5 and 1 l-dihydro-5-[l-(4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [1,4] the oxazepine shown by the following formula (1) has calcium 
channel antagonism, and it is known that it is useful to an intestinal disease therapy or preventive 
treatment, such as enterokinesis dysfunction, especially irritable colon syndrome, (WO 97/33885). 
[0004] 
[Formula 1] 



[0005] Although the following root is shown in the above-mentioned official report as the synthetic 
approach of [b, e], and (R)-(+)-5 and 1 l-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [1, 4] oxazepine (1) When a (S)-(+)-3-chloro-l-(4-methoxy phenethyl) piperidine (3) is made to 
react to 5 of raw material, 1 1-hydrodibenzo [b, e], and [1,4] oxazepine (2) In addition to the compound 
of the target formula (1), [b, e], and (S)-5 and 1 l-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3- 
IRU] dibenzo [1,4] the oxazepine which is a by-product (4) generates in large quantities. In order to 
obtain the target compound, the complicated purification approach needed to be used industrially [ a 
column chromatography etc. ]. 
[0006] 
[Formula 2] 
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MeoXX^ (4) 

[0007] 

[Problem(s) to be Solved by the Invention] It is that [b, e], and 5 and 1 l-dihydro-5-[l-(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine establishes the useful manufacture approach 
industrially. 
[0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
trouble should be solved, this invention persons 5, 11-hydrodibenzo [b, e], and [1,4] oxazepine (2) and 
an optical activity 3 -chloro-1 -(4-methoxy phenethyl) piperidine, To for example, the residue of the 
shape of oil acquired by carrying out extract concentration by the organic solvent, the reaction mixture 
of a (S)-(+)-3-chloro-l-(4-methoxy phenethyl) piperidine (3) Add a solvent, remelt this and the crystal 
which deposits by adding a nitric acid further is filtered. By drying, it finds out that the nitrate of [b, e], 
and 5 and ll-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine made 
into the purpose is obtained, and came to complete this invention. 

[0009] That is, this invention is a 5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [b, e] [1, 4] oxazepine nitrate especially (R)-(+)-5, and ll-dihydro-5-[l -(4-methoxy phenethyl)- 
2-pyrrolidinyl methyl] dibenzo [b, e] [1,4] oxazepine nitrate. 

[0010] moreover This invention 5 1 1-hydrodibenzo [b, e] [1, 4] oxazepine (2) And optical activity 3- 
chloro-1- (4-methoxy phenethyl) A piperidine Optical activity 5 which is made to react and is obtained, 
1 l-dihydro-5-[l- Into the mixture of [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo 
[1, 4] oxazepine and [b, e], and 5 and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] 
dibenzo [1,4] oxazepine, a solvent In addition, add a nitric acid and crystallization of the 5 and 11- 
dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate is 
carried out. The purification approach of [b, e], and 5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [1,4] oxazepine characterized by dissociating. The number of especially 
optical activity 3-chloro-l -(4-methoxy phenethyl) piperidines is S. Optical activity 5 obtained at a 
reaction, ll-dihydro-5-[l- [b, e], and [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo 
[1, 4] oxazepine and optical activity 5, and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3- 
IRU] dibenzo [1,4] oxazepine (R) - (+) -5, 1 l-dihydro-5-[l- It is [b, e], and [b, e], and (4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] oxazepine and (S)-5, and ll-dihydro-5-[l-[2-(4- 
methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1,4] oxazepine. The nitrate which carries out 
crystallization is the purification approach which is a (R)-(+)-5 and 1 l-dihydro-5-[l -(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate. 
[0011] 

[Embodiment of the Invention] [b, e], and 5 in this invention, and ll-dihydro-5-[l -(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine, Especially (R) - (+) -5, ll-dihydro-5-[l- [b, 
e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine (1) and [b, e], and 5 and 
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ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1, 4] oxazepine, Especially the 
mixture of [b, e], and (S)-5 and ll-dihy(fro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo 
[1, 4] oxazepine (4) can be manufactured by the approach of a publication to WO 97/33885. Usually, the 
ratios of the compound (4) which is target compound (1) and by-product are 6:1-8:1. 
[0012] In order to obtain the target nitrate, to the reaction mixture obtained by the above-mentioned 
approach Ethyl acetate, Extract solvents, such as toluene, dichloromethane, and isopropyl acetate, are 
added. It dries with anhydrous sodium sulfate after washing if needed with water, saturation brine, etc. 
? w By condensing Optical activity 5, 1 l-dihydro-5-[l- [b, e], and (4-meihoxy phenetliyl)-2-pyTrolidinyl 
methyl] dibenzo [1, 4] oxazepine and optical activity 5, ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] 
piperidine-3-IRU] dibenzo [b, e] [1, The mixture of 4] oxazepine can be obtained as an oil- like residue. 
Since it is impossible to carry out crystallization separation of the [b, e], and optical activity 5 made into 
purpose from this mixture and 1 l-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo 
[1,4] oxazepine independently, the next actuation refines. That is, solvents, such as a methanol, ethanol, 
a 2-propanol, an acetonitrile, and an acetone, are added to the residue of the shape of oil acquired above, 
and an oil-like residue is dissolved in it. the case where it carries out at 20-25 degrees C although the 
concentration at the time of the dissolution is based also on temperature - 0.1 - 30wt% - desirable - 1 - 
10wt% - it is especially preferably [ 3 - 5wt% of] good. Although the temperature which adds a nitric 
acid although the target nitrate is deposited by adding a nitric acid to this solution is based also on the 
boiling point of the solvent to be used, it is good to carry [ 20-60-degree C ] out at 30-50 degrees C 
preferably. Moreover, the concentration of the nitric acid to add is 0.4 to 0.6 convention preferably 0.25 
to 1 ****. After adding a nitric acid, the target crystal can be obtained by leaving it from 6 hours at a 
room temperature (20-25 degrees C) for 24 hours. In this case, even if it performs churning etc., it does 
not interfere at all. the depositing crystal - the usual separation approach, for example, filtration, - 
shaking off - etc. - the target crystal can be isolated by carrying out. Usually, the purity of the target 
compound can be raised by washing with the solvent used for crystallization, and the partially aromatic 
solvent of water. Furthermore, the target nitrate can be obtained by drying this crystal. 
[0013] Suspend the obtained nitrate in extract solvents, such as ethyl acetate, and alkali water solutions, 
such as a sodium-hydroxide water solution, neutralize it. By saturation brine's washing an organic layer 
after a slice, condensing if needed, and dropping a hydrogen chloride / ethyl-acetate solution at this The 
actually used 5 and ll-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine hydrochloride can be obtained. 

[0014] In addition, as mentioned above, although the researchers of this invention first tried 
crystallization of [b, e], and (R)-(+)-5 and ll-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl 
methyl] dibenzo [1,4] oxazepine (1) made into the purpose using various solvents, neither of the 
solvents was able to deposit the crystal. 

[0015] Moreover, although generation of the salt about acids other than a nitric acid, for example, an 

acetic acid, a formic acid, DL-tartaric acid, a maleic acid, a fumaric acid, a succinic acid, an adipic acid, 

p-toluenesulfonic acid, methansulfonic acid, a camphor sulfonic acid, and a sulfuric acid was tried, and 

all acquired the target salt, it was not able to do. 

[0016] 

[Example] 

[0017] Next, the conditions of the liquid chromatography used for analysis are described. 
Column YMC-Pack ODS-AM AM-302 4.6mmI.D.x 150mm Solvent 25mM sodium 
dihydrogenphosphate (a phosphoric acid adjusts to pH 5.6) 

: Acetonitrile = 55:45 The rate of flow 1 mL/min The detecting method UV254nm Column temperature 
25 degrees C Injection rate lOmicroL [0018] [An example 1] (R) - (+) -5, 1 l-dihydro-5-[l- (Preparation 
R)-(+)-5 of a (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate, 11- 
dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine and 60% 
sodium hydride of (S) preparation of the mixture of [b, e], and -5 and 1 l-dihydro-5-[l-[2-(4- 
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methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1, 4] oxazepine (4.5 lg) After the petroleum ether 
washed 1 13mmol(s), it suspended in dimethyl sulfoxide (250mL), 5, 1 1-hydrodibenzo [b, e], and [1, 4] 
oxazepine (20.3g, 103mmol) was added, and it agitated for 40 minutes at the room temperature under 
nitrogen-gas-atmosphere mind. The dimethyl sulfoxide (50mL) solution of a (S)-(+)-3-chloro-l-(4- 
methoxy phenethyl) piperidine (25 10.1 degrees (C 1.2, ethanol) of [alpha] D) (26.0g, 103mmol) was 
dropped at this solution, and it stirred at 50 degrees C for 5 hours. Reaction mixture was poured in into 
iced water and ethyl acetate extracted. Sequential washing of the organic layer was carried out with 
water and saturation brine, reduced pressure distilling off of the solvent was carried out after 
desiccation, and oily matter (36.2g) was obtained. By giving the obtained oily matter to a silica gel 
chromatography, and being eluted with the mixed solvent (4:1-2:1) of a hexane and ethyl acetate (R) - 
(+) -5, ll-dihydro-5-[l- [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] 
oxazepine and [b, e], and (S)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl) piperidine-3-IRU] dibenzo 
[1,4] oxazepine were isolated, respectively. 

[0019] The analysis (value R)-(+)-5 and ll-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [b, e] [1, 4] oxazepine spectrum was in agreement with it of the preparation indicated by WO 
97/33885. (S) [b, e], and -5 and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo 
[1,4] oxazepine (piperidine mold by-product) 

1H NMR (CDC13) :delta 1.25 (m, 1H) 1.56-1.77 (m, 2H), 1.97 (dt, J= 3.3, 11.0Hz, 1H) 2.07 (m, 1H), 
2.17 (m, 1H), 2.48-2.60 (m, 2H), 2.61-2.72 (m, 2H), 2.86 (m, 1H), 3.35 (m, 1H), 3.78 (s, 3H), 3.97 (m, 
1H), 5.30 (br, 2H), 6.75-6.89 (m, 5H), 7.05-7.12 (m, 4H), 7.15 (m, 1H), 7.25-7.31(m, 2H).13C NMR 
(CDC13) :delta 24.3, 30. 5, 32.6, 53.5, and 55.2, 57. 6, 59.6, 60.8, and 70.3, 1 13. 8, 1 19.6, and 120.9, 
124. 1, 124.5, 124.9, 125.3, 128.7, 128.8, 129.5, 132.4, 133.2, 135.6, 148.4, 151.1, 157.9.ESI MASS 
m/z : (MH+) 415. [0020] [b, e], and (R)-(+)-5 in HPLC analysis of oily matter obtained above, and 1 1- 
dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] in addition, oxazepine 
(26.1g) The area ratio of 63.0mmol(s) and [b, e], and (S)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl) 
piperidine-3-IRU] dibenzo [1,4] oxazepine was 7.3:1. 

[0021] From mixture (R) - (+) -5, 1 l-dihydro-5-[l- (Preparation R)-(+)-5 of a (4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate, 1 1 -dihydro-5-[l -(4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [b, e] [1, The oily matter (36.2g) containing 4] oxazepine (26. lg, 
63.0mmol) was dissolved in ethanol (720mL), 0.5M nitric acid (720mL, 360mmol) was added, and it 
agitated in all night at the room temperature. The depositing crystal was filtered and the (R)-(+)-5 and 
ll-dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate 
(22g, 43.7%) was obtained. 

[0022] Analysis (value R)-(+)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [b, e] [1, 4] oxazepine nitrate 1H NMR:(CDC13) delta 1.92-2.28 (m, 4H), 2.85-3.15 (m, 4H), 
3.48-3.61 (m, 2H), 3.79 (s, 3H), 3.91 (m, 1H), 4.05 (dd, J= 13.9, 8.2Hz, 1H), 4.52 (dd, J= 13.9, 5.4Hz, 
1H) 5.16 (d, J= 12.4Hz, 1H), 5.30 (d, J= 12.4Hz, 1H) 6.80-6.90 (m, 5H), 6.98 (m, 1H), 7.04-7.13 (m, 
4H), 7.23-7.36 (m, 2H), 11.6(brs, 1H).13C NMR (CDC13) :delta 22.2 and 28.8, 31. 0, 50.3, 54.9, and 
55.3, 57. 2, 65.8, 70.1, and 114.4, 119. 4, 119.5, 120.3, 121.8,124.0, 124.3, 127.6, 128.9, 129.7, 129.8, 
130.7, 135.0, 149.3, 150.0, 158.8. [0023] HPLC analysis The performed place (R) - (+) -5, 1 1-dihydro- 
5-[l- The area ratio of [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] 
oxazepine and [b, e], and (S)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl) piperidine-3-IRU] dibenzo 
[1,4] oxazepine The area ratio was 49.7:1. 

[0024] [The example 1 of reference] (R) - (+) -5, 1 l-dihydro-5-[l- (R)-(+)-5 from a (4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate, ll-dihydro-5-[l -(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, (Preparation R)-(+)-5 of 4] oxazepine 
hydrochloride, and ll-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine nitrate (22g) 44.7mmol(s) are suspended in ethyl acetate (lOOOmL), and it is 0.2M. The 
sodium-hydroxide water solution (500mL, lOOmmol) was added, and it agitated at the room temperature 
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for 1 hour. Saturation brine washed the organic layer after the slice, and vacuum concentration of the 
organic layer was carried out so that the concentration of [b, e], and (R)-(+)-5 and 1 l-dihydro-5-[l-(4- 
methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] oxazepine might become 4.5wt(s)%. It is 4M 
to this solution. The hydrogen chloride / ethyl-acetate solution (23mL, 92mmol) was dropped, and the 
(R)-(+)-5 and ll-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine hydrochloride (17.8g, 83%) was obtained as a white crystal. When various analysis of the 
obtained crystal was performed, the spectrum was in agreement with it of W097/33885 publication. 
. [0025] [The example~2 of reference] (R) - (+) -5, 1 l-dihydro-5-[l- (R)-(+)-5 from a (4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine hydrochloride, ll-dihydro-5-[l-(4- 
methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, (Preparation R)-(+)-5 of 4] oxazepine 
nitrate, and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine hydrochloride (1.41g) 3.13mmol(s) are dissolved in ethanol (23mL), and it is 0.1 4M. The 
nitric acid (47mL, 6.5mmol) was dropped, and it agitated in all night at the room temperature. The 
depositing crystal was filtered and the (R)-(+)-5 and ll-dihydro-5-[l -(4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate (1.58g, 86.4%) was obtained. 
[0026] 

[Effect of the Invention] Make an optical activity 3-chloro-l -(4-methoxy phenethyl) piperidine react to 
5, 11-hydrodibenzo [b, e], and [1,4] oxazepine, and are obtained. Optical activity 5 made into the 
purpose, 1 l-dihydro-5-[l- Optical activity 5 which is [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl 
methyl] dibenzo [1, 4] oxazepine and a by-product, ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] 
piperidine-3-IRU] dibenzo [b, e] [1, From the mixture of 4] oxazepine Optical activity 5 made into the 
purpose, 1 l-dihydro-5-[l- It became possible to isolate easily [b, e], and (4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [1,4] oxazepine, without using the complicated purification approach 
industrially [ a column chromatography etc. ]. 
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EXAMPLE 



[Example] 

[0017] Next, the conditions of the liquid chromatography used for analysis are described. 
Column YMC-Pack ODS-AM AM-302 4.6mmI.D.x 150mm Solvent 25mM sodium 
dihydrogenphosphate (a phosphoric acid adjusts to pH 5.6) 

: Acetonitrile = 55:45 The rate of flow 1 mL/min The detecting method UV254nm Column temperature 
25 degrees C Injection rate lOmicroL [0018] [An example 1] (R) - (+) -5, 1 l-dihydro-5-[l- (Preparation 
R)-(+)-5 of a (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate, 11- 
dihydro-5-[l-(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine and 60% 
sodium hydride of (S) preparation of the mixture of [b, e], and -5 and ll-dihydro-5-[l-[2-(4- 
methoxypheny) ethyl] piperidine-3-IRU] dibenzo [1,4] oxazepine (4.51g) After the petroleum ether 
washed 1 13mmol(s), it suspended in dimethyl sulfoxide (250mL), 5, 1 l-hydrodibenzo [b, e], and [1, 4] 
oxazepine (20.3g, 103mmol) was added, and it agitated for 40 minutes at the room temperature under 
nitrogen-gas-atmosphere mind. The dimethyl sulfoxide (50mL) solution of a (S)-(+)-3-chloro-l-(4- 
methoxy phenethyl) piperidine (25 10.1 degrees (C 1.2, ethanol) of [alpha] D) (26.0g, 103mmol) was 
dropped at this solution, and it stirred at 50 degrees C for 5 hours. Reaction mixture was poured in into 
iced water and ethyl acetate extracted. Sequential washing of the organic layer was carried out with 
water and saturation brine, reduced pressure distilling off of the solvent was carried out after 
desiccation, and oily matter (36.2g) was obtained. By giving the obtained oily matter to a silica gel 
chromatography, and being eluted with the mixed solvent (4:1-2:1) of a hexane and ethyl acetate (R) - 
(+) -5, ll-dihydro-5-[l- [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] 
oxazepine and [b, e], and (S)-5 and 1 l-dihydro-5-[l-(4-methoxy phenethyl) piperidine-3-IRU] dibenzo 
[1,4] oxazepine were isolated, respectively. 

[0019] The analysis (value R)-(+)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [b, e] [1, 4] oxazepine spectrum was in agreement with it of the preparation indicated by WO 
97/33885. (S) [b, e], and -5 and ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] piperidine-3-IRU] dibenzo 
[1,4] oxazepine (piperidine mold by-product) 

1HNMR(CDC13) :delta 1.25 (m, 1H) 1.56-1.77 (m, 2H), 1.97 (dt, J= 3.3, 11.0Hz, 1H) 2.07 (m, 1H), 
2.17 (m, 1H), 2.48-2.60 (m, 2H), 2.61-2.72 (m, 2H), 2.86 (m, 1H), 3.35 (m, 1H), 3.78 (s, 3H), 3.97 (m, 
1H), 5.30 (br, 2H), 6.75-6.89 (m, 5H), 7.05-7.12 (m, 4H), 7.15 (m, 1H), 7.25-7.31(m, 2H).13C NMR 
(CDC13) :delta 24.3, 30. 5, 32.6, 53.5, and 55.2, 57. 6, 59.6, 60.8, and 70.3, 113. 8, 119.6, and 120.9, 
124. 1, 124.5, 124.9, 125.3, 128.7, 128.8, 129.5, 132.4, 133.2, 135.6, 148.4, 151.1, 157.9.ESI MASS 
m/z : (MH+) 415. [0020] [b, e], and (R)-(+)-5 in HPLC analysis of oily matter obtained above, and 11- 
dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] in addition, oxazepine 
(26. lg) The area ratio of 63.0mmol(s) and [b, e], and (S)-5 and ll-dihydro-5-[l -(4-methoxy phenethyl) 
piperidine-3-IRU] dibenzo [1,4] oxazepine was 7.3:1. 

[0021] From mixture (R) - (+) -5, 1 l-dihydro-5-[l- (Preparation R)-(+)-5 of a (4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate, ll-dihydro-5-[l -(4-methoxy phenethyl)-2- 
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pyrrolidinyl methyl] dibenzo [b, e] [1, The oily matter (36.2g) containing 4] oxazepine (26. lg, 
63.0mmol) was dissolved in ethanol (720mL), 0.5M nitric acid (720mL, 360mmol) was added, and it 
agitated in all night at the room temperature. The depositing crystal was filtered and the (R)-(+)-5 and 
ll-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate 
(22g, 43.7%) was obtained. 

[0022] Analysis (value R)-(+)-5 and 1 1 -dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] 
dibenzo [b, e] [1, 4] oxazepine nitrate 1H NMR:(CDC13) delta 1.92-2.28 (m, 4H), 2.85-3.15 (m, 4H), 
3.48-3.61 (m, 2H), 3.79 (s, 3H), 3.91 (m, 1H), 4.05 (dd, J= 13.9, 8.2Hz, 1H), 4.52 (dd, J= 13.9, 5.4Hz, 
1H) 5.16 (d, J= 12.4Hz, 1H), 5.30 (d, J= 12.4Hz, 1H) 6.80-6.90 (m, 5H), 6.98 (m, 1H), 7.04-7.13 (m, 
4H), 7.23-7.36 (m, 2H), 1 1.6(brs, 1H).13C NMR (CDC13) :delta 22.2 and 28.8, 31.0, 50.3, 54.9, and 
55.3, 57. 2, 65.8, 70.1, and 114.4, 119. 4, 119.5, 120.3, 121.8,124.0, 124.3, 127.6, 128.9, 129.7, 129.8, 
130.7, 135.0, 149.3, 150.0, 158.8. [0023] HPLC analysis The performed place (R) - (+) -5, 11-dihydro- 
5-[l- The area ratio of [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1,4] 
oxazepine and [b, e], and (S)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl) piperidine-3-IRU] dibenzo 
[1, 4] oxazepine The area ratio was 49.7:1. 

[0024] [The example 1 of reference] (R) - (+) -5, ll-dihydro-5-[l- (R)-(+)-5 from a (4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate, ll-dihydro-5-[l -(4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, (Preparation R)-(+)-5 of 4] oxazepine 
hydrochloride, and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine nitrate (22g) 44.7mmol(s) are suspended in ethyl acetate (lOOOmL), and it is 0.2M. The 
sodium-hydroxide water solution (500mL, lOOmmol) was added, and it agitated at the room temperature 
for 1 hour. Saturation brine washed the organic layer after the slice, and vacuum concentration of the 
organic layer was carried out so that the concentration of [b, e], and (R)-(+)-5 and 1 l-dihydro-5-[l-(4- 
methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [1, 4] oxazepine might become 4.5wt(s)%. It is 4M 
to this solution. The hydrogen chloride / ethyl-acetate solution (23mL, 92mmol) was dropped, and the 
(R)-(+)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine hydrochloride (17.8g, 83%) was obtained as a white crystal. When various analysis of the 
obtained crystal was performed, the spectrum was in agreement with it of W097/33885 publication. 
[0025] [The example 2 of reference] (R) - (+) -5, ll-dihydro-5-[l- (R)-(+)-5 from a (4-methoxy 
phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine hydrochloride, ll-dihydro-5-[l-(4- 
methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, (Preparation R)-(+)-5 of 4] oxazepine 
nitrate, and 1 1 -dihydro-5-[l -(4-methoxy phenethyl)-2-pyrrolidinyl methyl] dibenzo [b, e] [1, 4] 
oxazepine hydrochloride (1.41g) 3.13mmol(s) are dissolved in ethanol (23mL), and it is 0.1 4M. The 
nitric acid (47mL, 6.5mmol) was dropped, and it agitated in all night at the room temperature. The 
depositing crystal was filtered and the (R)-(+)-5 and 1 l-dihydro-5-[l -(4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [b, e] [1, 4] oxazepine nitrate (L58g, 86.4%) was obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Make an optical activity 3-chloro-l-(4-methoxy phenethyl) piperidine react to 
5, 11-hydrodibenzo [b, e], and [1, 4] oxazepine, and are obtained. Optical activity 5 made into the 
purpose, ll-dihydro-5-[l- Optical activity 5 which is [b, e], and (4-methoxy phenethyl)-2-pyrrolidinyl 
methyl] dibenzo [1,4] oxazepine and a by-product, ll-dihydro-5-[l-[2-(4-methoxypheny) ethyl] 
piperidine-3-IRU] dibenzo [b, e] [1, From the mixture of 4] oxazepine Optical activity 5 made into the 
purpose, 1 l-dihydro-5-[l- It became possible to isolate easily [b, e], and (4-methoxy phenethyl)-2- 
pyrrolidinyl methyl] dibenzo [1,4] oxazepine, without using the complicated purification approach 
industrially [ a column chromatography etc. ]. 
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e) Cl, 4 3 sT^-tfeyojS^BitcjBfJWtJni. W 
K&SHdU 5, 1 l-v-'t h'u-5- Cl- {A-X 
h*y-7x*?7l/) xO- 
VCb, e3 Cl, 4]**lHfK:dHB«teJWfU 
* 5 . 1 l-5>t Ko-5- Cl 

- (4-*h*i'7x*?-/l') -2-tn(J^Mf 
/10 C b , e J C 1 . 4 3 ^^-t-b'h-yotti? 

[8BSJB41 #*ffitt*3-?nn-i- (4-^b 

^S3K^S1x^5, 1 l-^'hFn-5- Cl- (4- 
.Xh^S^x*^) -2-eoy>^/Mf7lO 5** 
W C b , e 3 C l . 4} **^*'try&t/ft3**Ste& 
5, 1 l-^tHn-5- Cl- C2- (4-^dfy- 
7x-;U) xf-;P3 -f/U3 yXyy 

Cb, e) Cl, 43 **-*Mftry*HR) - ( + ) - 
5, 1 1-vt Ho-5- C 1- U-^HpS^x* 
f - 2 - tro !3 y*x/M */l0 yXy V Cb, e3 

Cl. 4 3 jfdf-t-fe'b'yaV (S) -5, 11-xhH 
0-5-C1-C2- (4-^h^7x-W x^- 
;l0 tf<.>J^y-3-^;P3 j/Xy/ Cb, e] Cl, 
4 3 **lN£ir >Xh 0 , a^SKKlg* 4 . ( R ) — 

( + )-5. 1 l-ytKn-5- Cl- (4-.XMP 
y7i*f;H -2-eoU^'-;Mf-/U3 i^Xyy 

C b , e 3 C 1 . 4 3 **V*VvW®&X'hmm. 
3ie«^«ii!^ffi. 

[0001] 



[0002] 

1 - y't HDyXyV C b , e 3 C 1 , 4 3 e 
VgHWoaGftm 58 1» L < ii 5 , 11-y'hHn 
-5 - Cl - (4-^ h=*^7x*?-/P) -2 -toU 
x'x/MW yXy>/ C b , e 3 C 1 . 4 3 

[0003] 

TIEsC ( 1 ) T*£ftl> (R) - ( + ) 
-5, 1 l-y'tb'D-5- Cl- (4-^h^rx7x 
*+>V) - 2 -fn U : J=.)VXW1 iSKyy C b , 
e3 Cl, 4 3 ^iHre^li^l^Af-^l/tefii 

*VO*4 (W097/33885) . 
[0004] 
[fcl] 



cCd 




[ 0 0 0 5 ] iE&fBfcU: (R) - ( + ) -5, 11- 
y*tKD-5- Cl - (4-^Ky7iW) -2 
-enys^Mf-zlO Cb, e3 Cl, 43 

( i > co^f&umt ixTWvv-htfTF. 

ZtlX^hW, wm<r) 5, 1 1 - Fn^cyy 
Cb, e3 Cl, 4 3 JhWfey ( 2 ) fc (S) - 
( + ) -3-?dd-1- (4-^Ky7x*f;H 
h-^'Jy-'y (3) fcRBS-frfcRfc, mt-tm 
( 1 ) Ofl^HtePMc, MUMT-bZ ( S ) - 5 . 1 
l-ytKD-5- C 1 — C 2 - (4->h^7i^ 
/W x*/l0 tf^Us;y-3— f^3 yXy/(b, 
e 3 C 1 , 4 3 iMftf V ( 4 ) #**C4d£LT L 

y 7 7 ^ -mwTmizfmzmmffizzm^i'mtf 

[0006] 
[<ffc2] 
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[0007] 

imtfm&i£ot-?mm] 5. 11-yhHn- 

5- Cl- U-^l^j^x^f-A-) 

~;Mf-/lO x<yV(b, e ] C 1 , 4 3 Jf^flf-b't 

[0008] 

[»H*W«T*fci6<0^S] *«H#fcfcUJE*>l8KI 
j&£*ft*-*<«S^*fTofcf£S, 5, 11 -s;t 
FnS*WCb. e3 Cl, 4 3#=W?ey(2) 
fttf#*iStt$r3-?no-l- (4-*h*v7x* 
f*) t^'Jyy, Hitf <S> - ( + ) -3-?on 
-1- (4-^H^fv7x^f-;w) tx'jv'y (3) w 

X'Omt-tt. 5, 1 l-5>tFn-5 - Cl - (4 

C b , e 3 C 1 . 4 ] **1Mfty*«iSHSa«f§ 

[00 0 9] t**»%*JfflBli. 5. 11-xhpn- 
5- C 1- (4-^W^7x*f/H -2-to'Ji; 
x;M f-AO >Xy V C b , e 3 C 1 , 4 3 

»{C (R) - ( + ) -5. 11-vhHo- 
5- C 1- M-^b^S^x*?-*) -2-to'jy 
-;M ?-A0 5*W C b . e 3 C 1 . 4 3 sMMNftt 
yiiil&lgTi&S. 

[0010] ifc, *&J3(i 5 . 11-y't Koi/Xy 
V C b , e 3 C 1 , 4 3 **+rW> < 2 ) 
tt$r3-?oa-l- (4-^^7x*W 
f ^*y Z6U£mkX&t>tlZ%&mZ 5, 1 1 - yt 
Ho- 5- Cl - (4-^h^^7x^f-;P) -2-f 
n'J •/^MfJl'] i-XyV C b , e 3 C 1 . 4 3*=* 
•9"-b'eyfc5, 1 l-y'tHn-5- Cl- C2- (4 
-^h^s^xXA-) x*ao tr*oj5/*-3— fAO 
i/Xyy C b , e 3 C l . 4 3 **1Mftytf>ift£ftfc 
^J^SDi.. B^fc&cODU 5. ll-^'tKo-5- 

Cl - (4->h^^7x^.f-;U) -2-tD'Jr/-;P 
*?-A0 WW C b , e 3 C 1 , 4 3 **lMf£ yffi 

B»*jwru ^srrsw^#g!!fc-ti»5. i i-^t 




Kn-5- Cl- (4->h^fx7x*f/L-) -2-f 
d »; £/zjM*A0 i'Xyy C b , e 3 C 1 , 4 3 *=* 
ifHf tycoftK^a. »fc#¥*§tt«r 3 no- 1 - 

£J6-e»6:h.S#=¥iStt$: 5 , ll-ytHD-5- 
Cl- (4-^b*^7x*^-/P) -2-t:oU^;P 

.Xf-AO xXy/ C b . e 3 C 1 , 4 3 **-?-fe?ey& 

V^iStt&S, 1 l-^*tHo-5- Cl- C2- 
(4-^h*i/7x-/H xf-AO t^'Jyy-3->( 

A- 3 xXyy C b , e 3 C 1 , 4 3 ^tt'tv* 5 . 
(R)-( + )-5. 1 l-^'th'o-5- Cl- (4 
b^fi^x^H-A-) -2-en';yx;Mf-;P3 s; 

^yy c b , e 3 c i , 43 **-rw>m ( s ) - 

5. 1 l-vtFo-5- Cl- C2- (4-^h^v 
7x-/H x*A0 tf*'Jv*y- 3-4 AO yXy/ 
Cb, e3 Cl. 4 3 sTWftfyT*"). IWW*W 
K«*»(R) - ( + ) -5, 1 l-^tb'o-5- Cl 
- (4-^hdfv-7x^;W) -2-troU^*x;M^ 
A-3 yXy/ C b , e 3 C 1 , 4 3 try 

[00 11] 

[fMB««ifcO«!B] 5, 11-y't 

h'o-5- Cl- (4-^Ky7xW) -2-tT 
O'J^/f/l-) vXyy Cb. e3 Cl, 4 3** 
Hf-bfh'y. Hfc ( R) - ( + ) - 5 . ll-i/'b b'O- 
5- Cl - U-^b^i^x^AO -2-tfo'J> ; 
-;Mfy^ yXyy Cb , e 3 C 1 , 4 3 **->H*t° 
y(l)fc5, 1 l-yt b'o-5- C 1- C2- (4 
-^h^y7x-;H x^-A-3 \H^) : Jy-3-4)V] 
Ky/ C b . e 3 C 1 , 4 3 **-f -t'fy , wc 

(S)-5. 1 l-y'tKD-5- Cl- C2- (4- 
^b=ry7x-/H X^-A-3 V<V : J> - 3 - 4 )V) is 
<yV C b , e 3 C 1 . 4 3 *=*-9-t£try ( 4 ) 
ftli. WO 9 7 / 3 3 8 8 5 fcBtt«*ifeTlBW & - 
btiK'th. MUt. gWt-rs^-^Hs ( 1 ) fcM£jfiSHs 
T'J>l»^tl (4 ) <0itW6 : 1~~8 : 1X%2>. 

[0012] BWfcr *«KB*»*fc:tt. ±ffiO;frft 
T»fciifcRJ6«fcSRxf7k bAxy, y?DD^ 
?y. BiMVrntA^^aSfcMfcjD*. fin 
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ftm&effitm. mtz& txm?m&i- y y vax 
sb»u mm-imzx *)%&m&5 , 1 1 -yt h 

n-5- CI- (4-^hdf^7x^f-;U) -2-tfD 
'J =J-)\sX1-)V~) *JOV C b , e 3 C 1 , 4 3 
4£V>B.V%mm5. 1 l-ytFn-5- ci- 
C2- (4-^hdf^7x-;l-) Xf-;k) tf<!Jx'>- 
3-4;U3 iX.yy'Cb, e3 Cl. 4 3*Wfey 

*>^Htf»feB«fc**#¥iStt$r5. 1 1 -yt Ho 
-5- CI- (4-^f-Jfi/7i*f;K -2-tfny 
^'x/Mf-^3 v'^yV C b , e 3 CI, 4 3 

4)Vtt.<rm%lz. *9J-)V^ x?/-/k 2 - Tun 

t*.y-yv)v. T-tY-y&ommmai* 
jmrnzmmzitz. ®Mmco®&\a&&izi>£z, 

#2 0~2 5'CT'fT0J§£0. l~30wt% t Mil 
<<il~10wt%. mzft£L<ii3^5wt%m 

j&±iKi>J:l>#2 0~6 0*C. ff^U<(i3 0~5 0*C 
Tt5Z%ob&\K tti. toz-&m&WUg.liO. 2 5 
~1S£. mi<te0. 4-0. ffiK 
£flD*.;fcf£. MiS (2 0~2 5'C) T'6^*^2 4«f 

rasics-rs^i:tj:o. mt^&m&m&zttfx' 
*h. z<r>%&. tfffim*ft~>xi>%A,t>£L3:t% 
v\ ffajUd&F B kt m%<7)ftmm. mmr& j m 
vmrnx-n o ztizx o mm^mtim^x 



I. ^ lz X 0 , B mitOfflwmmZ lif h Z b WX'Z 

i>. zcD&&z&mzmz£*). mam® 
i&zmzttfxzz,. 

[0013] tt ^tizmzmte, m^^^mmm 

#®&. mmmmm*xikfti. imiz& 
txwmi. ztiiz&it*mmmm®mzmTt& 
ztizx*). nmzm^&s, ii-^'tFo-5- 

C 1- (4-^h^f^7x^-f^) - 2-Vn ViS-tl> 
*^3 VivV C b . e 3 Ci. 4 3 jj-^-tfeyJg 

ftew:, SWt^l. (R) - ( + ) -5, l l-vt 

Ho- 5- CI - (4-* h=if>-7i^;P) -2-fcf 
D 'J y^fA') v'OV C b . e3 C 1 , 4 3** 

< i > m&fci®mmim^xmx-t:tf. 
[ o o i 5 1 4fc. sia^koK. w*.i*m&. m 

fc. 

[00 16] 
[fl»0|] 

[0017] tfflrfcfflV^igfl^o-? 



YMC-Pack ODS-AM AM-302 
4. 6mm I . D. x 150mm 

2 5mM'J>«Z***hy»>A (yylTCpH 5. 6KKB 



) 



1 mL/iti i n 
UV254 nm 

2 5'C 

1 OmL 



= 55:45 



8G* 
ixAfi 

[0018] [HSfePU] (R)-( + )-5, 11- 
i;hHn-5- CI - (4-*h*i-"7x*f-/W -2 
- y ^'x;M Kr/ C b , e 3 C 1 . 4 3 

(R)-( + )-5, 1 l-^*hHD-5- CI- (4 
-^h#^7z^) -2-en'Jy-;Mf*) v 
<y/ Cb , e 3 CI. 43 ^-♦Mft-yfc ( s ) - 
5, 1 l-yhh'o-5- C 1- C2- (4-^h^fv 

7i-;H xf-^3 vivify- 3— -f AO iKyy 

C b , e 3 CI. 43 **-9-Hr-t>-<7)i!-&%<Offl$S 
6 0%7K*-ft;7hy'7A (4. 5 1g. 113mmo 

Y (250mL) tSSL. 5. ll-yhHn-/Xv 



VCb, e3 CI. 4 3 **"»M£ ( 2 0 . 3g, 1 
0 3mmo 1 ) *Jni. g£#ffl&T. SfflT'4 0*S 
JtffLJt. (S) - ( + ) -3-^DO-l 

- (4-^< h*y7iW) h-^yyy ( C«3D25 
1 0. 1* (C 1.2. x?/-;P) ) (26.0 
g. 103mmo 1 ) ^f;wm</H (50m 

D mmmYLX5Q*cx'5#immuz. Km* 

T. »FK« (36. 2 g ) fcftfc. WfeiifcMfRillifc^ 

y^y^^n-7h^7-f-tc#L. ^^yfci^Kx 

^/KOS^^ (4 : 1-2 : 1 ) -CiBaji-&*fc:j: 
0. (R)-( + )-5. 1 l-yhKQ-5- Cl- 
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/10 itKyYtb, e 5 CI. 4 5 ttWVyt 
(S)-5. 1 1 - yt Ho— 5- Cl - (4-* b^f 

e) ci. 4)****ey***i/e*i«iU:. 

[0019] ftffffi 

(R)-( + )-5, 1 l-^'hHD-5- Cl- (4 

<yVCb, e] Cl. 45*=Wfey 

XI? h/HiWO 97/33885 fcE«S*l"0>*S 

JM>**lfc-RLfc. (S)-5. ll-yhh'o-5 

- C 1 — C 2 — (4-.X h^fy7x-;H xf-ylO 
ViSy-3-4)W xXy/ Cb. e5 Cl. 45** 

1HNMR (CDC13) : 8 1.25(m.lH), 1.56-1. 77 (m,2H). 
1.97(dt,J=3.3,11.0Hz,lH),2.07(m,lH), 2.17(m,lH), 
2.48-2. 60(m ( 2H). 2.61-2.72(i,2H), 2.86(a.lH),3.35 
(m.lH). 3.78(s,3H), 3.97(m.lH). 5.30(br,2H), 6.75- 
6.89(i.5H), 7.05-7. 12(m.4H), 7.15(m.lH), 7.25-7.31 
(d,2H). 

13C NMR (CDC13) : 8 24.3, 30.5 , 32.6, 53.5, 55.2, 
57.6. 59.6, 60.8. 70.3, 113.8, 119.6, 120.9, 124. 
1, 124.5. 124.9, 125.3, 128.7, 128.8, 129.5, 132. 
4, 133.2. 135.6, 148.4, 151.1. 157.9. 
ESI MASS m/z : (MH+) 415. 

[ 0 0 2 0 ] . JJEtttfciftKSftOHP LCftmz 
H\ih (R) - ( + > -5, 1 l-^tFn-5- Cl 

- (4->K-/7iW) -2-to'J-/'-iWf 
MifKyYtb. e] Cl. 45**-f-fc't^(2 
6. 1 g. 6 3. Ommo 1 ) t (S) -5, 1 1 -v 7 
th'D-5- Cl - U-.XMfi^x+fTlO e^u 
j/y- 3-4/10 S/^yy Cb, ej Cl, 4 5**-t 
•fe'tryoxurit^ti. 7. 3 : lTfcofc. 
[002 1] iI£8J*><c>0 (R) - ( + ) -5, 11- 
vtHo-5- C 1- (4-^h#y7x^) -2 

- tro 'J *iW : JOY C b , e ] C 1 , 4 5 

(R)-( + )-5, 1 l-^'hHQ-5- Cl- (4 
-XY*y7x.**)V) - 2-trnUv^;M^] & 
KyYib, e5 Cl, 45 **tf-fe*try (2 6. l 
g, 6 3. Ommo 1 ) &4ttiA#M (3 6. 2 g ) £ 
x^y-;K7 2 0mL)ML. 0. 5Mffi§?(7 
20mL, 360mmol) £iO*TgfflT*&&-Cif# 
Lfc. tfriBUalSftfcFBl/C (R) - ( + ) -5. 1 
l-ytHn-5- Cl - (4-^h^fy7i^) 
-2-tfaU^-;Mf-;l/5 i**yy Cb. e] Cl, 
45**tM£eyfiiISg(2 2s. 4 3. 7%) *ft 

[0022]#ffiffi 

<R)-( + )-5, 1 l-yhKn-5- Cl- (4 



<yy C b , e 5 C l , 4 5 **tNf£ yffim 
1H NMR (CDC13) : 8 1.92-2.28(m.4H) , 2. 85-3. 15 (m, 4 
H), 3.48-3.61 (d,2H), 3.79(s,3H), 3.91(m,lH), 4.05 
(dd,J=13.9,8.2Hz,lH), 4.52(dd.J=13.9,5.4Hz.lH). 5. 
16(d,J=12.4Hz.lH), 5.30(d,j=i2.4Hz,lH), 6. 80-6.90 
(m,5H), 6.98(id,1H),7.04-7.13(id,4H), 7. 23-7. 36 (m, 2 
H), 11.6(brs,lH). 

13C NMR (CDC13) : 8 22.2, 28.8, 31.0, 50.3. 54.9, 

55.3, 57.2. 65.8, 70.1, 114.4, 119.4, 119.5, 120. 

3. 121.8, 124.0, 124.3. 127.6, 128.9, 129.7. 129. 

8, 130.7, 135.0, 149.3, 150.0, 158.8. 
[0023] HPLC4Mfr*fT->fcfc£6 (R) - 
( + )-5. 1 l-^'tFo-5- Cl- (4-^hdf 

^7xW) -2-h-o'jx-;Mf-;U5 s J<yY 

Cb, e5 Cl. 4 5 *W:*eyfc (S) - 5, 1 1 
-ytPn-5- C 1 - (4-* h*v7x*W f 
"OJ^y-3 — vXy/Cb, e5 Cl, 45* 
^■f^yCD^VTitmt. X'JTJfcWi. 4 9.7: 

[0024] [##W1] (R)-( + )-5. 11- 
x'hh'o-5- Cl - (4->h^y7x^) -2 
-tnyy-zMf/^i/Xy/Cb, e5 Cl, 4 5 
**-9--tfeyffiKS*^co (R) - ( + ) -5, 11- 
xhHn-5- Cl - (4-^h^f^7xW) -2 
-fa U ^Wf*] i/oy C b , e 5 C 1 , 4 5 

(R)-( + )-5, 1 1-^'t Fn-5- Cl- (4 
-^t>Jfj/7iW) -2-trnU^*-;M^;W5 v 
*vy c b . e 5 C i . 4 5 **-tHfeyftm ( 2 2 

g. 44. 7mmol ) *B»x*/M 1 0 0 0 m L) 
(3KB U 0. 2M 7miti-W7A,*m® (500 
mU 10 Ommo 1 ) SrJniTSitCllWBBHfL 
fc. #J|ft, Wfl^£fi&W&ig*-Cifc#U (R) - 

( + )-5, 1 l-^'hh'o-5- Cl- (4-^h* 
x 7 x *f-;U ) - 2 - trn 'J i^'x/M f-/U 5 SW 

Cb, e5 Cl, 4 5 **-?-WycDWi%tf4. 5wt 

o izimm&fflBmLt:. ze>miz4 m 

^•fbK^/ftMx^^JfjS (23mL. 92mmo 
1 ) SriSTLT. (R)-( + )-5, 11-vtKo 
-5- Cl - (4-^h^x7x*f;H -2-eny 
v'x/M^/P5 yXy/ C b , e 5 C 1 . 4 5 **lHr* 
tfylgKiS(17. 8g. 8 3%) frfi&gfiifnt 
!#^ft£«S B !,<9#att#r £ff o fc t i 6 , -ew^ 
? WU2W0 9 7/3 3 8 8 5lB««0-?-ixt-ScL3t. 
[0025] [##092] (R)-( + )-5, 11- 
^'hHn-5- Cl - (4-*h*x7x*fvW -2 
-to D i/^yy C b , e 5 C 1 , 4 5 

**v#vymm>ti>co (R) - (+> -5, li- 

xtKD-5 - Cl - (4-^hJf-/7x^f/H -2 
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-eo'Jj/-/M?-;lO SXW Cb, e] CI, 4] 

(R)-( + )-5, 1 l-yth'D-5- CI- (4 

K>V C b . e 3 CI, 4 3 :t*-9"fe?t"yiglSJg ( 1 . 
41g, 3. 13mmo 1 ) ^y-;K23raL) 
fcSflSU 0. 14M fiH?(47mU 6. 5mmo 

S^LT (Ft) - ( + ) -5, ll-i/bh'D-5- 
Cl - (4-^hdf^7x^f-/l-) -2-tDUx'-;P 

;* W3 <s'OY C b , e 3 CI, 4 3 :t*-t-fe'eyffl 

IBS(1. 58g, 86. 4%) 
[0026] 

5, 1 1-^'tKnvXyVCb, e] 



C 1 , 4 3 ^"t-feflf yfc3^Stt^3 PD- 1 - 

t>ix&. BMt-t&%frmKc5 , ll-^'hKo-5 
-CI - (4-^b=(fy7i*f;H - 
;Wf/i') W C b , e ] ci, 43 jj-^-tfty 
atXll&Sft-e*4*¥iStt=S: 5 , i I -S/t h'n- 5 
— C 1 — C 2— (4-^h^7i-^) x^-;P3 

ViSy-3-' f/W3 s;^>y Cb. e3 Ci, 43** 

-yhFn-5- CI - (4-.X F^fy7xW) - 
2 - tru D s^Mf-AO S'Xyy C b , e 3 C l , 
4 3 *3-*Mfty 5 A 9 n7 b ^5 7 -f -^COX^ 



